INDUSTRIAL   USES  OF WATER.

action, exerted on the different bodies of which that envelope is
composed, is the cause of various phenomena of transformation and
disintegration.
It is owing to the presence of these gases, and more especially
to the further supply of carbonic acid which it takes up in its passage
over the earth's crust, that the water is able to penetrate the rocks
and exercise its powers of destruction and decomposition on even
the hardest of them.
This carbonic acid is produced by the decomposition of organic
matter, as shown by Boussingault, or is the effect of the oxidation
of combustible matter, or of the action of acids on limestone rock.
The different substances in solution which have this destructive
power on rock are likewise the cause of corrosion in steam-boilers
and of iron generally.
It is easy to understand that, if water is capable of such vigorous
action in nature, it must necessarily display similar energy in
industrial use, and even be able to get the better of substances
endowed with a maximum of resisting power. Charged with
oxygen and carbonic acid and with organic matter in its action
on the rocks water can convert anhydrous bodies into hydrates,,
dissolve mineral matter, produce carbonates, and separate the
metals from the substances combined with them.
The solution of combined metals effected by water proceeds
according to the co-efficient of their solubility and in virtue of special
considerations relating to their decomposition.
As these salts are soluble water often contains calcium sulphate
and calcium carbonate, which are injurious to most manufacturing
processes; but the proportion of the latter is found to vary con-
siderably, according to the amount of carbonic acid present.
As calcium carbonate is soluble in water which holds carbonic
acid in solution, calcium bicarbonate is formed; so also with
magnesium carbonate, which yields even more readily to carbonic
acid.
In the case of water containing calcium carbonate and mag-
nesium carbonate in solution, according to the excess of carbonic
acid present, this water, which readily absorbs this acid, will often
just as readily release it.
In nature this liberation of the carbonic acid occurs either as
the result of its action on other rocks, or through the action of
marine organisms, and the final outcome is a deposit of carbonate
of lime.
In industrial operations it has been observed that the giving
off of carbonic acid through the boiling of water causes injurious